The medium-chain carnitine acyltransferase activity associated with rat liver microsomes is malonyl-CoA sensitive.
The data presented herein show that both rough and smooth endoplasmic reticulum contain a medium-chain/long-chain carnitine acyltransferase, designated as COT, that is strongly inhibited by malonyl-CoA. The average percentage inhibition by 17 microM malonyl-CoA for 25 preparations is 87.4 +/- 11.7, with nine preparations showing 100% inhibition; the concentrations of decanoyl-CoA and L-carnitine were 17 microM and 1.7 mM, respectively. The concentration of malonyl-CoA required for 50% inhibition is 5.3 microM. The microsomal medium-chain/long-chain carnitine acyltransferase is also strongly inhibited by etomoxiryl-CoA, with 0.6 microM etomoxiryl-CoA producing 50% inhibition. Although palmitoyl-CoA is a substrate at low concentrations, the enzyme is strongly inhibited by high concentrations of palmitoyl-CoA; 50% inhibition is produced by 11 microM palmitoyl-CoA. The microsomal medium-chain/long-chain carnitine acyltransferase is stable to freezing at -70 degrees C, but it is labile in Triton X-100 and octylglucoside. The inhibition by palmitoyl-CoA and the approximate 200-fold higher I50 for etomoxiryl-CoA clearly distinguish this enzyme from the outer form of mitochondrial carnitine palmitoyltransferase. The microsomal medium-chain/long-chain carnitine acyltransferase is not inhibited by antibody prepared against mitochondrial carnitine palmitoyltransferase, and it is only slightly inhibited by antibody prepared against peroxisomal carnitine octanoyltransferase. When purified peroxisomal enzyme is mixed with equal amounts of microsomal activity and the mixture is incubated with the antibody prepared against the peroxisomal enzyme, the amount of carnitine octanoyltransferase precipitated is equal to all of the peroxisomal carnitine octanoyltransferase plus a small amount of the microsomal activity. This demonstrates that the microsomal enzyme is antigenically different than either of the other liver carnitine acyltransferases that show medium-chain/long-chain transferase activity. These results indicate that medium-chain and long-chain acyl-CoA conversion to acylcarnitines by microsomes in the cytosolic compartment is also modulated by malonyl-CoA.